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DECLARATION UNDER 37 CFR 1.132 



Dear Sir: 

1. I, Keith Humphries, M.D., Ph.D. am a co-inventor of the above-cited 
application. 

2. I am a Senior Scientist at the British Columbia Cancer Agency and a 
Professor of Medicine at the University of British Columbia. 

3. I have been worl<ing in the field of self-renewal and multipotential 
differentiation capacity of hematopoietic stem cells (HSCs) since at least 
as early as 1975 and was the first to demonstrate in vitro self-renewal of 
such cells (see Humphries RK, Jacky PB, Dill FJ, Eaves AC, Eaves CJ. 
CFU-S in individual erythroid colonies derived in vitro from adult mouse 
marrow. Nature. (1979) 279 :718-20; Humphries RK, Eaves AC, Eaves 
CJ. Self-renewal of hemopoietic stem cells during mixed colony formation 
in vitro. Proc Natl Acad Sci USA. (1981) 78:3629-33; and Fraser CC, 
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Eaves CJ, Szilvassy SJ, Humphries RK. Expansion in vitro of retrovirally 
marked totipotent hematopoietic stem cells.Blood. 1990 76:1071-6). 

4. Since 1990, I have focused on the Hox homeobox family of transcription 
factors as candidate intrinsic regulators of normal primitive hematopoietic 
cell properties. Please find enclosed a copy of my resume and a list of my 
publications for the last five years. 

Failure of others 

5. Failures are rarely reported in the literature and I am thus not aware of a 
publication reporting a failed attempt to achieve a non-gene delivery of 
H0XB4 in HSCs. 

6. This gene's ability to expand HSCs by retroviral gene transfer and the 
advantages of non-gene delivery have been known for years however. 
Yet, I am not aware of any success in a non-gene delivery of H0XB4 in 
any cells before we successfully produced a non-gene delivery transfer of 
H0XB4 in HSCs. 

7. Hence in 1995, the other co-inventor, Guy Sauvageau, and I published a 
paper reporting the effect of H0XB4 on the proliferation and/or 
differentiation of HSCs. We had engineered the overexpression of H0XB4 
in murine bone marrow cells by retroviral gene transfer and showed a 
greatly enhanced ability of H0XB4-transduced bone marrow cells to 
expand HSCs as compared with control cells. 

8. Following the publication of this paper, over fifty laboratories around the 
world requested and obtained a sample of our H0XB4 cDNA constructs. 
The laboratories that received our samples include those of Sean 
Morrison, Irving Weissman, Hans-Peter Kiem and David Williams in the 
USA; Christopher Baum and Wolfram Ostertag in Germany; Roger 
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Pederson in the UK; Stefan Karlsson in Sweden; and Philippe Leboulch in 
France. 

9. These laboratories all possess experience in techniques of stem cell 
expansion, and although several of these laboratories have reproduced 
our findings of stimulation of stem cell expansion by retroviral gene 
transfer of H0XB4, none have reported success with a non-gene delivery 
method, (see for example: Friel J, Schiedlmeier B, Geldmacher M, 
Osterlag Stromal cells selectively reduce the growth advantage of human 
committed CD34+ hematopoietic cells ectopically expressing 
HOXB4.Growth Factors. (2006) 24:97-105; Bowles KM, Vallier L, Smith 
JR, Alexander MR, Pedersen RA. H0XB4 overexpression promotes 
hematopoietic development by human embryonic stem cells. Stem Cells. 
(2006) 24:1359-69; Miyake N, Brun AC, Magnusson M, Miyake K, 
Scadden DT, Karlsson S. H0XB4-induced self-renewal of hematopoietic 
stem cells is significantly enhanced by p21 deficiency. Stem Cells. (2006) 
24:653-61; and Hat S, Carotta S, Schiedlmeier B, Kamino K, Mairhofer A, 
Will E, Modlich U, Steinlein P, Ostertag W, Baum C, Beug H, Klump H. 
H0XB4 enforces equivalent fates of ES-cell-derived and adult 
hematopoietic cells. Proc Natl Acad Sci USA. (2005) 102:12101-6). 

10. The potential disadvantages of retroviral gene transfer of Hox transcription 
factors such as the risk of leukemogenesis and thus corresponding 
advantages of protein delivery of Hox proteins such as H0XB4 were 
known at least as early as 1993 (e.g. see Perkins AC, Cory S. Conditional 
immortalization of mouse myelomonocytic, megakaryocytic and mast cell 
progenitors by the Hox-2.4 homeobox gene. EMBO J. (1993) 12:3835- 
46). 

1 1 . Yet, to my knowledge, none of the laboratories who received our samples 
has reported success in a non-gene transfer delivery using H0XB4. 
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Unpredictability 

12. Guy Sauvageau and I Initiated the research that would result in successful 
non-gene delivery of H0XB4 in hematopoietic stem cells (HSCs) 
described in the instant application on or about 1 990. 

13. To our knowledge, we were the first to successfully use the TAT motif to 
transfer a protein into HSCs. To our knowledge, we were also the first to 
achieve non-gene delivery of an expansion factor in a cell. 

14. Four to six months were necessary to generate the first TAT-H0XB4 
protein. Hurdles to overcome in this research program included methods 
of production, purification and storage, dosage (amount and frequency); in 
vitro conditions, and nature and characterization of starting cells that 
would respond. 

15. Method of production and purification: the H0XB4 protein is poorly soluble 
and comprises an unusual proline-rich stretch; therefore methods had to 
be adapted for purifications from large volumes of cultures initiated with 
specialized bacterial strain engineered for production of such proteins. 
Recombinant H0XB4 protein remains soluble only at relatively low 
concentrations, and all purification steps had to be adjusted to large 
volumes of diluted solutions. The range of effective doses was first 
detemiined by estimating the relative amount of cellular protein Isolated 
from H0XB4 retrovlrus-transduced bone marrow cells recognized by the 
H0XB4 antibody, and by the ability of known amounts of recombinant 
H0XB4 to support the in vitro expansion of clonogenic progenitors. 

16. Development of the methodology and generation of the initial bioactlve 
TAT-H0XB4 protein required over 1 .5 person years of work and involved 
a team that included a senior post-doctoral fellow (4 months, full time); 1 
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junior post-doctoral fellow (1 month); 1 graduate student (6 months, full 
time); and 2 highly experienced research assistants (over 1 month each). 

17. A further six to eight months was necessary to generate the first data 
showing that TAT<H0XB4 can induce IHSC expansion in vitro and support 
thd following in vivo reconstitutlon of the hematopoietic compartments. 
The time required for this part of the analysis reflects the time required to 
accurately enumerate the numbers of the hematopoietic stem cells 
present in the transplanted sample (4 months each experiment), and to 
perform 3 independent experiments with 3 dlflferent batches of 
recombinant H0XB4. 

1 8. 1 further declare that all statements made herein are of my own l^nowledge 
and are tme and that all statements made on Information and belief are 
believed to be true; and further, that these statements were made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or Imprisonment, or both, under 18 U.S.C. § 1001, and 
that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



Respectfully submitted, 





Date 



Keith Humphries 
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(If different from mailing address) 

Terry Fox Laboratory 
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Contact numbers 
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Start Date 
End Date 
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1 (604) 877-0712 



Temporary 
Start Date 



End Date 



Primary Affilliation Name 

BC Cancer Agency 



Primary Affiliation Address 
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1 1th Floor - 675 West 10th Avenue 
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Expertise 

List up to ten (1 0) key words that best describe your expertise in research, instruments and technique. 



hematopoiesis 


transcription factors 


leukemia 


transgenic mice 


stem cells 


gene targeting 


retroviral gene transfer 


Hox genes 


gene therapy 


embryonic stem cells 



Indicate and rank the disciplines that best correspond to your research interests. No additional pages may be added. 
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Description 


Code 


Description 
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Academic Background - One additional page may be added 

Indicate all university degrees obtained and those in progress (where applicable) starting with the most recent. If you hold a co- 
degree from more than one institution (e.g. under the Soutien aux cotutelles de these de doctorat agreement between Quebec and 
France) enter each institution separately. Do not enter honorary degrees here, they should be listed in the Distinctions section. 

Also indicate research training, such as postdoctoral or fellowship training. Trainees only: also list undergraduate and graduate 

research training experience. 



Degree Type 


Degree Name and Specialty 


Institution/Organization and 
Country 


Supervisor name 


Start date 
(iVliVl/YYYY) 


Date received 
or expected 

(IVIIVI/YYYY) 


Doctorate 
(PhD) 


Doctor of Philosophy 
Medical Genetics 


The University of British Columbia 
CANADA 


CJ Eaves 


09/1976 


06/1980 


Doctor 
(Medical) 


Doctor of Medicine 
No specialty 


The University of British Columbia 
CANADA 


N/A 


09/1971 


05/1975 


Master's 


Masters of Science 
Medical Biophysics 


University of Toronto 
CANADA 


RG Miller 


07/1970 


08/1972 


Bachelor's, 
Honours 


Bachelor of Science 


University of Alberta 
CANADA 


N/A 


09/1966 


05/1970 
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Starting with the most recent, indicate your current position, where applicable, and other academic and non-academic position(s) 
since the beginning of your university studies. For your current positions leave the end date bianl<. Additional pages will be 
accepted. 



Position 


Institution/Organization and Country 


Department/Division and 
Faculty/School 


Start Date 
(MM/YYYY) 


End Date 
(MM/YVYY) 


Full Professor 


The University of British Columbia 
CANADA 


Medicine 
Medicine 


01/1994 




Associate Member 


The University of British Columbia 
CANADA 


Pathology and Laboratory Medicine 
Medicine 


01/1984 




Associate Member 


The University of British Columbia 
CANADA 


Medical Genetics 
Medicine 


01/1984 




Scientist 


BC Cancer Agency 
CANADA 


Terry Fox Laboratory 
N/A 


01/1984 




Associate Professor 


The University of British Columbia 
CANADA 


Medicine 
Medicine 


01/1989 


01/1994 


Assistant Professor 


The University of British Columbia 
CANADA 


Medicine 
Medicine 


01/1984 


01/1989 


Research Associate 


National Heart, Lung and Blood Institute 
UNITED STATES 


Clinical Hematology Branch 
N/A 


07/1980 


12/1983 
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Distinctions / Awards / Credentials 



Starting with the most recent, indicate any recognitions received, including awards, fellowships, scholarships, licenses, 
qualifications, professional designation or credentials. Do not include Academic Appointments here, as they are detailed under 
Work Experience. Maximum 20 entries. 



Name/Title and Type 


Institution/Organization and Country 


Effective Date 
(MM/YYYY) 


End Date 
{MM/YYYY) 


Specialty 


Total Amount 


Research Prize (Sr. Science 

Category) 

Distinction 


UBC Izaak Walton Killam 
CANADA 


02/2003 




Medical and Health 
Sciences 


$5,000 


MRC Award 
Researcii award 


Medical Research Council of Canada 
CANADA 


05/1985 








Member 
Credential 


College of Physicians & Surgeons BC 
CANADA 


12/1976 








Licentiate 
Credential 


Medical Council of Canada 
CANADA 


11/1976 








MRC Award 
Research award 


Medical Research Council of Canada 
CANADA 


09/1976 








Medical Prize 
Research award 


British Laboratories 
CANADA 


09/1973 








Medical Award 
Research award 


The Max & Susie Dodek Medical 

Scholarship 

CANADA 


09/1973 








Research award 


The Parlce, Davis & Company Ltd. 
CANADA 


09/1973 








Osier Award 
Research award 


The Hamish Mcintosh Memorial Prize of 
UBC 

CANADA 


05/1973 








Postgraduate Award 
Research award 


University of BC Medical School 
CANADA 


09/1970 
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Distinctions / Awards / Credentials 



Starting with the most recent, indicate any recognitions received, including awards, fellowships, scholarships, licenses, 
qualifications, professional designation or credentials. Do not include Academic Appointments here, as they are detailed under 
Work Experience. Maximum 20 entries. 



Name/Title and Type 


Institution/Organization and Country 


Effective Date 
(MM/YYYY) 


End Date 
{MM/YYYY) 


Specialty 


Total Amount 


Postgraduate Award-Centennial 

Scholarship 

Research award 


National Research Council of Canada 
CANADA 


07/1970 








Gold Medal in Physics 
Research award 


Louis S. Crosby Memorial 
CANADA 


05/1970 








Award (First Class Standing Prize) 
Research award 


University of Alberta 
CANADA 


09/1969 








University Award 
Research award 


Board of Crovemors of the University 
Scholarship in Science 
CANADA 


09/1968 








Honor Prize 
Research award 


University of Alberta 
CANADA 


09/1967 








Research award 


Federated Pipe Lines Ltd. 
CANADA 


09/1966 








Matriculation Prize 
Research award 


Assoc. of Professional Engineers of Alberta 
CANADA 


09/1966 





















CV Module, Page 5b (06/2007) 

<~~ 7898-1812519243 ~~> 



Richard K HUMPHRIES 



Patents and Intellectual Property Rights 

Record the total numbers of patents / copyrights in the following table. 



Total individual 



Total collective Sub-total 



APPLICATIONS UNDER PROCESS 



Total individual 



Total collective 



TOTAL PATENTS 

AND 
INTELLECTUAL 
PROPERTY 
RIGHTS 



PUBLICATIONS AND PRESENTATIONS 

Give the number of publications and presentations in the course of your career. Detailed information should be attached as 
specified in the "Contributions - details" section. 



Publications 


Refereed 
Articles 


Boolcs and 
Monographs 


Proceedings / Book 
Chapters / Contributions 
to a collective woric 


Abstracts / Notes 


TOTALS 


Already Publislied 


165 


0 


54 


331 


550 


Accepted or in ttie Press 


1 


0 


1 


0 


2 




552 


Invited presentations 


145 



LITERARY AND ARTISTIC WORKS 

Provide the number of literary and artistic works created in the course of your career. Detailed information should be attached 
as specified in the "Contributions - details" section. 



IN CIRCULATION 



IN PROGRESS 



Total individual Total collective 



Total individual Total collective 



TOTAL LITERARY 
AND ARTISTIC 
WORKS 
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Supervisory Experience: To be completed by applicants requesting research trainees as part of their budget, salary support candidates 
and proposed supervisors of trainees. 

Indicate the number of graduate students and postdoctoral fellows that you currently supervise or co-supervise. CIHR defines supervisory experience 
as the formal supervision or co-supervision of trainees. Enter zero (0) if not applicable. 



Master 1 Doctoral 2 Post-Doctoral 7 

Complete this form by listing the trainees that you have supervised/co-supervised (and are currently supervising/co-supervising) within the 

last five (5) years. Additional pages may be added if necessary. 
* Flag those where you were/are the Primary Supervisor. 





Name of 


Program 


Dates 


Degree 


Year 


Research Project (Short title) 


Current 




Student 


Type 


Support 
Period 
From (MMm 


To 

(MMA'YYY) 


received or 
expected 


Degree 
Rec'd 
(YYYY) 


position and 
Institution 




Gyeongsin Park 


Postdoctoral 
Fellow, Health 
Professional 


03/2008 








Properties of Leukemic Stem Cells 


Postdoctoral Fellow, 
BCCA 




Ping Xiang 


Postdoctoral 
Fellow, PhD 


05/2007 








Functioii of EBXIPl in Leukemia 


Postdoctoral Fellow, 
BCCA 




Michelle Miller 


Graduate 
Student 


10/2006 








Hematopoietic Stem Cell Self-renewal: 


MScGrad Student, 




Michael Heuser 


Postdoctoral 
Fellow, Health 
Professional 


01/2006 








Role of Novel Regulator MNl in Leukemia 


Postdoctoral Fellow, 
Terry Fox Lab, 
BCCA 




Shin-Ichiro 
Kawamoto 


Postdoctoral 
Fellow, Health 
Professional 


01/2006 








Approaclies to HSC Expansion 


Postdoctoral Fellow, 
Terry Fox Lab, 
BCCA 




Florian 
Kuchenbauer 


Postdoctoral 
Fellow, Health 
Professional 


09/2005 










Postdoctoral Fellow, 
Terry Fox Lab, 
BCCA 




Sanja Sekulovic 


Graduate 
Student 


09/2005 








Meclianisms of Self -renewal 


PhD Student, Med 
Genetics IIBC 




Eric Yung 


Postdoctoral 
Fellow, PhD 


03/2005 








Novel Strategies for Genetic Modification 
and Expansion of Hematopoietic Stem Cells 


Postdoctoral Fellow, 
Terry Fox Lab, 
BCCA 
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Indicate the number of graduate students and postdoctoral fellows that you currently supervise or co-supervise. CIHR defines supervisory experience 
as the formal supervision or co-supervision of trainees. Enter zero (0) if not applicable. 



Master 1 Doctoral 2 Post-Doctoral 7 

Complete this form by listing the trainees that you have supervised/co-supervised (and are currently supervising/co-supervising) within the 

last five (5) years. Additional pages may be added if necessary. 
* Flag those where you were/are the Primary Supervisor. 





Name of 


Program 


Dates 


Degree 


Year 


Research Project (Short title) 


Current 




Student 


Type 


Support 
Period 
From (MMm 


To 

(MMA'YYY) 


received or 
expected 


Degree 
Rec'd 
(YYYY) 


position and 
Institution 




Bob Argiropoulos 


Postdoctoral 
Fellow, PhD 


12/2003 








Meisl in Normal and Leukemic 


Postdoctoral Fellow, 
Terry Fox Lab, 
BCCA 




Nooshin 
Tabatabaei 


Postdoctoral 
Fellow. HeiUth 
Professional 


05/2007 


01/2008 






Differentiation of Embryonic Stem Cells 
into Hematopoietic Stem Cells 


Researcher, 

StemCell 

Technologie 




Silvia Bakovic 


Graduate 


09/2000 


07/2007 


Doctorate (PhD) 


2007 


Stem Cell Expansion for Gene Tlierapy 


PhD Grad Student, 




Fredril? Rook 


Student 


01/200.'i 


12/2005 






Mechanisms of Leukemic Transformation 


MBA Student, SFU 


* 


Sanja Sekulovic 


Graduate 
Student 


12/2003 


09/2005 


Master's 


2005 


Expansion of Stem Cells 


MSc Grad Student, 
Med Genedcs, UBC 




Koichi Hirose 


Postdoctoral 
Fellow. Health 
Professional 


04/2003 


04/2005 






Transcription Factors to Leukemia 


Chiba Univ., Japan 




Rhonna Gurevich 


Graduate 
Student 


08/2000 


04/2005 


Doctorate (PhD) 


2005 


The Role of NUP98 Fusion Proteins in 
Leukemia 


Postdoctoral Fellow, 

StemCell 

Technologie 




Lars Palmqvist 


Postdoctoral 
Fellow, Health 
Professional 


10/2002 


12/2004 






Genes Regulated by Hox-induced 
I^ukemias 


Staff CUnician, 
GottebergU. 
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Indicate the number of graduate students and postdoctoral fellows that you currently supervise or co-supervise. CIHR defines supervisory experience 
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Master 1 Doctoral 2 Post-Doctoral 7 

Complete this form by listing the trainees that you have supervised/co-supervised (and are currently supervising/co-supervising) within the 
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Name of Program 
Student Type 



Hideaki Ohta Postdoctoral 

Fellow, Health 
Professional 



Dates 

Support 

Period To 
From (MMm (MMA'YYY) 
10/2001 09/2004 



Degree 
received or 
expected 



Year 
Degree 

Rec'd 
(YYYY) 



Research Project (Short title) 



Current 
position and 
Institution 



Nicolas Pineault 
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Funds REQUESTED 

List all sources of support applied for (including CIHR) as an applicant or as a co-applicant. Include the principal applicant's name, 
title of the proposal, funding source, program name, total amount requested (in Canadian dollars) and the period of the support. 
Indicate your role in the funding (principal applicant/project leader or co-applicant). 



Title of Proposal 

Engineered Advances for Clinical Applications of Gene Therapy 


Funding Source 

Canadian Institutes of Health Research (CIHR) 


Program Name 

Team Grant 


Principal Applicant / Project Leader 

Piret, Jamie 


Your Role 

Co- Applicant 


Total Amount (CAN$) 

$544,602 


Support Period 
From {iWiW/YYYY) 

04/2008 


To (iWiW/YYYY) 

03/2011 


Title of Proposal 

Microfluidic Systems to Accelerate Mammalian Cell Bioprocess Research and Development 


Funding Source 

Natural Sciences and Engineering Research Council of Canada (NSERC) 


Program Name 

Research Tools and Instruments - Category 1 


Principal Applicant / Project Leader 

Piret, Jamie 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$142,433 


Support Period 
From (iWiW/YVYY) 

03/2008 


To (iWiW/YYYY) 

02/2009 


Title of Proposal 


Funding Source 


Program Name 


Principal Applicant / Project Leader 


Your Role 


Total Amount (CAN$) 


Support Period 
From (iWiW/YYYY) 


To (iWiW/YYYY) 


Title of Proposal 


Funding Source 


Program Name 


Principal Applicant / Project Leader 


Your Role 


Total Amount (CAN$) 


Support Period 
From (iWiW/YYYY) 


To (iWiW/YYYY) 
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Funds CURRENTLY HELD 

List all sources of support currently held (including CIHR) as an applicant or as a co-applicant. Include the principal applicant's 
name, title of the proposal, funding source, program name, total amount awarded (in Canadian dollars) and the period of the 
support. Indicate your role in the funding (principal applicant/project leader or co-applicant). 



Title of Proposal 

Determinants of Leukemic Stem Cell Origin and Function 


Funding Source 

National Cancer Institute of Canada (NCIC) 


Program Name 

Group Grant 


Principal Applicant / Project Leader 


Your Role 

Principal AppUcant 


Total Amount (CAN$) 

$929,550 


Support Period 
From (MM/YYYY) 

10/2007 


To (MM/YYYY) 

09/2012 


Title of Proposal 

CIHR Team on Analysis of Stem Cells Using a New High- Throughput Technology for Interrogating the Molecular Responses of Single Cells 


Funding Source 

Canadian Institutes of Health Research (CIHR) 


Program Name 

Team Grant Program 


Principal Applicant / Project Leader 

Piret, Jamie 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$2,500,000 


Support Period 
From (MM/YYYY) 

01/2006 


To (MM/YYYY) 

12/2011 


Title of Proposal 

CIHR Team in Stem Cell Expansion 


Funding Source 

Canadian Institutes of Health Research (CIHR) 


Program Name 

Team Grant Progam 


Principal Applicant / Project Leader 

Sauvageau, Guy 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$4,400,000 


Support Period 
From (MM/YYYY) 

11/2006 


To (MM/YYYY) 

10/2011 


Title of Proposal 

CIHR Team on Stem Cells for the Treatment of Bone Marrow Failure 


Funding Source 

Canadian Institutes of Health Research (CIHR) 


Program Name 

Genomic Medicine and Human Development Operating Grants 


Principal Applicant / Project Leader 

Lansdorp, Peter 


Your Role 

Co- Applicant 


Total Amount (CAN$) 

$2,500,000 


Support Period 
From (MM/YYYY) 

11/2005 


To (MM/YYYY) 

10/2010 
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Funds CURRENTLY HELD 

List all sources of support currently held (including CIHR) as an applicant or as a co-applicant. Include the principal applicant's 
name, title of the proposal, funding source, program name, total amount awarded (in Canadian dollars) and the period of the 
support. Indicate your role in the funding (principal applicant/project leader or co-applicant). 



Title of Proposal 

Leukemogenic Properties of the Potent Oncogene MNl 


Funding Source 

Cancer Research Society (The) 


Program Name 

Operating 


Principal Applicant / Project Leader 


Your Role 

Principal Applicant 


Total Amount (CAN$) 

$120,000 


Support Period 
From (MM/YYYY) 

09/2007 


To (MM/YYYY) 

09/2009 


Title of Proposal 

MicroRNAs as Therapeutic Agents in Acute Myeloid Leukemia 


Funding Source 

Canadian Institutes of Health Research (CIHR) 


Program Name 

Operating Grant: Proof of Principle 


Principal Applicant / Project Leader 


Your Role 

Principal Applicant 


Total Amount (CAN$) 

$138,655 


Support Period 
From (MM/YYYY) 

04/2008 


To (MM/YYYY) 

04/2009 


Title of Proposal 

HOXB4 is an Activator of HSC Self-Renewal 


Funding Source 

National Institutes of Health (NIH) (USA) 


Program Name 

Operating 


Principal Applicant / Project Leader 

Sauvageau, Guy 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$1,743,902 


Support Period 
From (MM/YYYY) 

05/2005 


To (MM/YYYY) 

04/2009 


Title of Proposal 


Funding Source 


Program Name 


Principal Applicant / Project Leader 


Your Role 


Total Amount (CAN$) 


Support Period 
From (MM/YYYY) 


To (MM/YYYY) 
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Funds HELD IN THE LAST FIVE YEARS 

List all sources of support held in the last five years (including CIHR) as an applicant or as a co-applicant. Include the principal 
applicant's name, title of the proposal, funding source, program name, total amount awarded (in Canadian dollars) and the period of 
the support. Indicate your role in the funding (principal applicant/project leader or co-applicant). 



Title of Proposal 

Cell Therapy for Muscular Disease 


Funding Source 

Networks of Centres of Excellence (NCE) 


Program Name 

Stem Cell Network 


Principal Applicant / Project Leader 

Rossi, Fabio 


Your Role 

Co- Applicant 


Total Amount (CAN$) 

$96,000 


Support Period 
From (MM/YYYY) 

09/2005 


To (MM/YYYY) 

03/2008 


Title of Proposal 

Development of Technologies for the Derivation, Propagation and Differentiation of hESC 


Funding Source 

Networks of Centres of Excellence (NCE) 


Program Name 

Stem Cell Network 


Principal Applicant / Project Leader 

Piret, Jamie 


Your Role 

Principal Applicant 


Total Amount (CAN$) 

$37,952 


Support Period 
From (MM/YYYY) 

09/2005 


To (MM/YYYY) 

03/2008 


Title of Proposal 

Cancer Stem Cell Genomics and Theraputics 


Funding Source 

Networks of Centres of Excellence (NCE) 


Program Name 

Stem Cell Network 


Principal Applicant / Project Leader 

Hassell, John A 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$40,000 


Support Period 
From (MM/YYYY) 

01/2007 


To (MM/YYYY) 

01/2008 


Title of Proposal 

Genetic Determinants of Stem Cell Function (Project 5 of Program Project: Normal and Leukemic Hemopoiesis) 


Funding Source 

National Cancer Institute of Canada (NCIC) 


Program Name 

Operating Group Grant 


Principal Applicant / Project Leader 


Your Role 

Principal AppUcant 


Total Amount (CAN$) 

$857,675 


Support Period 
From (MM/YYYY) 

07/2002 


To (MM/YYYY) 

06/2007 
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Funds HELD IN THE LAST FIVE YEARS 

List all sources of support held in the last five years (including CIHR) as an applicant or as a co-applicant. Include the principal 
applicant's name, title of the proposal, funding source, program name, total amount awarded (in Canadian dollars) and the period of 
the support. Indicate your role in the funding (principal applicant/project leader or co-applicant). 



Title of Proposal 

Novel Agents for Hemotopoietic Stem Cell Expansion 


Funding Source 

Canadian Institutes of Health Research (CIHR) 


Program Name 

Proof of Principle Grant 


Principal Applicant / Project Leader 


Your Role 

Principal Applicant 


Total Amount (CAN$) 

$133,018 


Support Period 
From (iWM/YYYY) 

09/2005 


To (IWM/YYYY) 

08/2006 


Title of Proposal 

HOXB4 Target-genes Specifying Hematopoietic Stem Cell Renewal 


Funding Source 

Networks of Centres of Excellence (NCE) 


Program Name 

Stem Cell Network 


Principal Applicant / Project Leader 

Sauvageau, Guy 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$472,745 


Support Period 
From (MM/YYYY) 

01/2003 


To (IWM/YYYY) 

04/2006 


Title of Proposal 

Gene Discovery in Stem Cells (StemNET) 


Funding Source 

Networks of Centres of Excellence (NCE) 


Program Name 

The Stem Cell Network 


Principal Applicant / Project Leader 

Worton, Ron 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$541,745 


Support Period 
From (IWM/YYYY) 

10/2001 


To (IWM/YYYY) 

03/2006 


Title of Proposal 

Gene Therapy for Sickle Cell Anemia 


Funding Source 

National Institutes of Health (NIH) (USA) 


Program Name 

Operating 


Principal Applicant / Project Leader 

Nagel, Ron 


Your Role 

Co- Applicant 


Total Amount (CAN$) 

$2,454,832 


Support Period 
From (IWM/YYYY) 

09/2000 


To (IWM/YYYY) 

08/2005 
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Funds HELD IN THE LAST FIVE YEARS 

List all sources of support held in the last five years (including CIHR) as an applicant or as a co-applicant. Include the principal 
applicant's name, title of the proposal, funding source, program name, total amount awarded (in Canadian dollars) and the period of 
the support. Indicate your role in the funding (principal applicant/project leader or co-applicant). 



Title of Proposal 

HOXB4: A Hemopoietic Stem Cell Expanding Factor 


Funding Source 

National Institutes of Health (NIH) (USA) 


Program Name 

Operating 


Principal Applicant / Project Leader 

Sauvageau, Guy 


Your Role 

Co- Applicant 


Total Amount (CAN$) 

$412,692 


Support Period 
From (MM/YYYY) 

07/2001 


To (MM/YYYY) 

06/2005 


Title of Proposal 

Cancer Genomics in Early Stage Cancers 


Funding Source 

Genome British Columbia 


Program Name 

Operating 


Principal Applicant / Project Leader 

Ling, Victor & Marra, Marco & Eaves, Connie 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$314,098 


Support Period 
From (MM/YYYY) 

09/2001 


To (MM/YYYY) 

03/2005 


Title of Proposal 

Roles of G Protein-coupled Receptors in Hemopoeisis and Leukemogenesis 


Funding Source 

Canadian Institutes of Health Research (CIHR) 


Program Name 

Operating 


Principal Applicant / Project Leader 

Kay, Robert 


Your Role 

Co-AppUcant 


Total Amount (CAN$) 

$586,675 


Support Period 
From (MM/YYYY) 

10/1999 


To (MM/YYYY) 

09/2004 


Title of Proposal 

Role of Homeobox Genes in Early Hematopoiesis 


Funding Source 

National Institutes of Health (NIH) (USA) 


Program Name 

Operating 


Principal Applicant / Project Leader 

Lawrence, Jeff 


Your Role 

Co- Applicant 


Total Amount (CAN$) 

$254,856 


Support Period 
From (MM/YYYY) 

09/2000 


To (MM/YYYY) 

08/2004 
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Details of Funds Requested and Currently Held - Instruction Page 

All applicants must complete the Funding section which is common to all member agencies. This will populate the 
CV Module, Pages 8-10 (a, b, c, etc.)- All applicants, with the exception of training award candidates and their 
supervisors, must attach the "Details of funds currently requested or currently held" pages numbered 11a, 11b, 
11c, etc. (See items A and B below). 

FILE ATTACHMENT - General Instructions 

The following format should be adhered to for this attachment. 

- 8.5" X 11 " (21 .5 X 28.0 cm) white single-sided paper. 

- Margins of %" (2 cm). 

- Minimum font size 1 2 point or 1 0 characters per inch. 

- Six lines per inch, single-spaced, with no condensed type or spacing. 

- Each page header must contain your name, the application submission date and the sub-section header, i.e.. Funding - CIHR. 

- Please note that as of November 2004, the "Details of funds currently requested or currently held" pages should be numbered 1 1 a, 
lib, 11c, etc. 



A) All grant applicants should attach one page with the following Information for each grant applied to or currently held as principal 

applicant or co-applicant. 

1 . Title of proposal 

2. Funding source and Program name 

3. Hours per week 

4. Budgetary overlap (%) with current application 

5. Renewable (yes or no) 

6. Grant number (if applicable) 

7. For grants currently held, describe any changes in design or direction since the grant was awarded. 

8. Describe the conceptual and budgetary relationships of this project to the proposed research. 

9. List employees paid out of this grant giving their names, categories and levels of technician or types of trainee. 



B) For each grant currently applied for and currently held as principal applicant or co-applicant, also attach a paper copy of the 
summary from the original application. Including Its title. 

Note : You must inform CIHR of any other support requested or received during the review period of this application. 
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Attachment Instructions 
How to prepare and format all attachments: 

Most Significant Contributions, Activities/Contributions, Interruptions/Delays, Patents/Copyrights (Part 2), and Publications (Part 2) 
details shall be contained in a CV attachment. The following format sfiould be adhered to for this attachment. 

- 8.5" X 11 " (21 .5 X 28.0 cm) white single-sided paper. 

- Margins of %" (2 cm). 

- Minimum font size 12 point or 10 characters per inch. 

- Six lines per inch, single-spaced, with no condensed type or spacing. 

- Number pages consecutively after CV (if, for example, the print-out of the CV ends on page 8, the attachment would begin 
with page 9.). 

- Each page header must contain the name and/or PIN, as well as the application submission date and the sub-section header, 

i.e., IVIost Significant Contributions. 



Most Significant Contributions 

This section applies only to researchers, not to students. Identify a maximum of five (5) contributions, with a maximum length of one 
page, that best highlight your contribution or activities to research, defining the impact and relevance of each. (A contribution is 
understood to be a publication, literary or artistic work, conference, patent or copyright, contract or creative activity, commission, 
etc.) Your complete description may include the organization; position or activity type and description; from and to dates; and the 
basis on which this contribution is significant (i.e. relevance, target community and impact). 



Activities / Contributions 

The activities and contributions defined in this section should include both academic and non-academic achievements, and their 
impacts. Attach one page. 



Interruption(s) / Delays 

Identify any administrative responsibilities, family or health reasons, or any other factors that might have delayed or interrupted any of 
the following: academia, career, scientific research, other research, dissemination of results, training, etc. Common examples of an 
interruption/delay might be a bereavement period following the death of a loved one, maternity/parental leave, or relocation of your 
research environment. 

Descriptions might include the start and end dates, the impact areas, and the reason(s) or a brief explanation of the absence. Attach 
one page. 



Patents and Copyrights 

This section should include detail for patents and copyrights for technology transfer, products, and services. Do not include 
Publications in this section. 

Descriptions for patents/copyrights might include the title, patent/copyright number and date, country(ies) of issue, as well as the 
relevance or impact of this item and any inventor name(s) which pertain to it. Attach one page. 



Publications List 

List your most Important publications and other research contributions over the past five years, according to the categories below. This 
is not necessarily a complete list, and is only intended to provide guidance. Categories can be added as needed. Use only items 
pertinent to the application. There is no limit to the number of pages you can use. 

For Training or Salary Support Awards Candidates 

- Candidates for training awards or New Investigator awards should list all publications, not just those of the last five years. 

- All candidates for training or salary support awards must, for each multi-authored publication, define their role in the publication 
and indicate their percent contribution to the team effort. 

- Candidates for training awards, with or without publications, are invited to comment on environmental factors that affected their 
capacity to publish. 

- Candidates for salary support awards should, for multi-authored publications, underline the names of trainees whose work they 
supervised. 

For Proposed Supervisors of Training Award Applicants 

- Attach a maximum of two pages listing the titles and contributions over the past 5 years that will serve the application best. 
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Publications (Last 5 years) 



PIN #23201 



Humphries. Richard Keith 



REFEREED PUBLICATIONS 

1 . Baran CP, Tridandapani S, Helgason CD, Humphries RK, Krystal G & Marsh CB. The inositol 5'-phosphatase 
SHIP-1 and the Src kinase lyn negatively regulate macrophage colony-stimulating factor-induced MX activity. 
J Biol Chem 278: 38628-38636, 2003. 

2. Bjornsson M, Larsson N, Brun AC, Magnusson M, Andersson E, Lundstrom P, Larsson J, Repetow/sl<a E, 
Ehinger M, Humphries RK & Karlsson S. Reduced proliferative capacity of hematopoietic stem cells deficient 
in HoxbS and Hoxb4. Mol Cell Biol 23: 3872-3883, 2003. 

3. Brun ACM, Fan X, BjOrnsson JM, Humphries RK & Karlsson S. Enforced adenoviral vector-mediated 
expression of IH0XB4 in human umbilical cord blood CD34^ cells promotes myeloid differentiation but not 
proliferation. IVIol Ther 8: 618-628, 2003. 

4. Crow AR, Song S, Freedman J, IHelgason CD, Humphries RK, Simlnovitch KA & Lazarus AH. IVIg-mediated 
amelioration of murine ITP via FcyRIIB is independent of SHIP1 , SHP-1 and Btk activity. Blood 102: 558-560, 
2003. 

5. Feuring-Buske M, Gerhard B, Cashman J, Humphries RK, Eaves CJ & Hogge DE. Improved engraftment of 
human acute myeloid leukemia progenitor cells in beta 2-microglobulin-deficient NOD/SCID mice and in 
NOD/SCID mice transgenic for human growth factors. Leukemia 17: 760-763, 2003. 

6. Helgason CD, Antonchuk J, Bodner C & Humphries RK. Homeostatis and regeneration of the hematopoietic 
stem cell pool are altered in SH/P-deficient mice. Blood 102: 3541-3547, 2003. 

7. KrosI J, Austin P, Beslu N, Kroon E, Humphries RK & Sauvageau G. In vitro expansion of hematopoietic stem 
cells by recombinant TAT-H0XB4 protein. Nat Med 9: 1428-1432, 2003. 

8. KrosI J, Beslu N, Mayotte N, Humphries RK & Sauvageau G. The competitive nature of H0XB4-transduced 
HSC is limited by PBX1: the generation of ultra-competitive stem cells retaining full differentiation potential. 
Immunity 18: 561-571.2003. 

9. Larriv6e B, Lane DR, Pollet I, Olive PL, Humphries RK & Karsan A. Vascular endothelial growth factor 
receptor-2 induces survival of hematopoietic progenitor cells. J Biol Chem 278: 22006-22013, 2003. 

10. Pineault N, Buske C, Feuring-Buske M, Abramovich C, Rosten P, Hogge DE, Apian PD & Humphries RK. 
Induction of acute myeloid leukemia in mice by the human leukemia-specific fusion gene NUP98-HOXD13 in 
concert with Meis1. Blood 101 : 4529-4538, 2003. 

11. Beslu N, KrosI J, Laurin M, Mayotte N, Humphries RK & Sauvageau G. Molecular interactions involved in 
H0XB4-induced activation of HSC self-renewal. Blood 104: 2307-2314, 2004. 

12. Gurevich RM, Apian PD & Humphries RK. NUP98-Topoisomerase I acute myeloid leukemia-associated fusion 
has potent leukemogenic activities independent of an engineered catalytic site mutation. Blood 104: 1127- 
1136, 2004. 

13. Imren 8, Fabry ME, Westerman KA, Pawiiuk R, Tang P, Rosten PM, Nagel RL, Lebouich P, Eaves CJ & 
Humphries RK. High-level p-globin expression and prefen-ed intragenic integration after lentiviral transduction 
of human cord blood stem cells. J Clin Invest 114: 953-962, 2004. 

14. Milsom MD, Woolford LB, Margison GP, Humphries RK & Fairbairn LJ. Enhanced in vivo selection of bone 
marrow cells by retroviral-medlated coexpression of mutant 0® methylguanine-DNA-methytransferase and 
HOXB4. Mol Ther 10: 862-873, 2004. 

15. Nicolini FE, Cashman JD, Hogge DE, Humphries RK & Eaves CJ. NOD/SCID mice engineered to express 
human IL-3, GM-CSF, and Steel factor constitutively mobilize engrafted human progenitors and compromise 
human stem cell regeneration. Leukemia 18: 341-347, 2004. 
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16. Oh l-H, Fabry ME. Humphries RK, Pawliuk R, Leboulch P, Hoffman R, Nagel RL & Eaves C. Expression of an 
anti-sickling |3-globin in human erythroblasts derived from retrovirally transduced primitive normal and siclde 
cell disease hematopoietic cells. Exp Hematol 32: 461-469, 2004. 

17. Pineault N, Abramovich C, Ohta H & Humphries RK. Differential and common leukemogenic potentials of 
multiple NUP98-HOX fusion proteins alone or with Meis1 . Mol Cell Biol 24: 1907-1917, 2004. 

18. Rawat VPS, Cusan M, Deshpande A, Hiddemann W, Quintanilla-IVIartinez L, Humphries RK, Bohlander SK, 
Feuring-Buske M & Buske C. Ectopic expression of the homeobox gene Cclx2 is the transforming event in a 
mouse model of t{12;13)(p13;q12) acute myeloid leukemia. Proc Natl Acad Sci USA 101 : 81 7-822, 2004. 

19. Ferrell CM, Dorsam ST, Ohta H, Humphries RK, Derynck MK, Haqq C, Largman C & Lawrence HJ. Activation 
of stem-cell specific genes by H0XA9 and HOXA10 homeodomain proteins in CD34+ human cord blood cells. 
Stem Cells 23: 644-655, 2005. 

20. Lawrence HJ, Christensen J, Fong S, Hu YL, Weissman I, Sauvageau G, Humphries RK & Largman C. Loss 
of expression of the Hoxa-9 homeobox gene impairs the proliferation and repopulating ability of hematopoietic 
stem cells. Blood 106: 3988-3994, 2005. 

21. Milsom MD, Duxbury R, Gagen D, Humphries RK, Schmidt M, von Kalle C & Fairbaim LJ. Overexpression of 
HOXB4 confers a myelo-erythroid differentiation delay in vitro. Leukemia 19: 148-153, 2005. 

22. Pineault N, Abramovich C & Humphries RK. Transplantable cell lines generated with NUP98-Hox fusion 
genes undergo leukemic progression by Meisi independent of its binding to DNA. Leukemia 19: 636-643, 
2005. 

23. SchessI C, Rawat VP, Cusan M, Deshpande A, Kohl TM, Rosten PM, Spiekermann K, Humphries RK, 
Schnittger S, Kern W, Hiddemann W, Quintanilla-Martinez L, Bohlander SK, Feuring-Buske M & Buske C. The 
AML1-ET0 fusion gene and the FLT3 length mutation collaborate in inducing acute leukemia in mice. J Clin 
Invest 115: 2159-2168, 2005. 

24. Deshpande AJ, Cusan M, Rawat VPS, Krause A, Reuter H, Quintanilla-Martinez L, Pott C, Kuchenbauer F, 
Ahmed F, Lichter P, Kneba M, Hiddemann W, Humphries RK, Bohlander SK, Feuring-Buske M & Buske C. 
Acute myeloid leukemia is propagated by a leukemic stem cell with lymphoid characteristics in a mouse model 
of CALM/AFIO-positive leukemia. Cancer Cell 10: 363-374, 2006. 

25. Fisher CL, Randazzo F, Humphries RK & Brock HW. Characterization of Asxil, a murine homolog of 
Additional sex combs, and analysis of the Asx-like gene family. Gene 369: 109-1 18, 2006. 

26. Gurevich RM, Rosten PM, Schwieger M, Stocking C & Humphries RK. Retroviral integration site analysis 
identifies ICSBP as a collaborating tumor suppressor gene in NUP98-TOP1 -Induced leukemia. Exp Hematol 
34: 1192-1201,2006. 

27. Palmqvist L, Argiropoulos B, Pineault N, Abramovich C, Sly LM, Krystal G, Wan A & Humphries RK. The Flt3 
receptor tyrosine kinase collaborates with NUP98-HOX fusions in acute myeloid leukemia. Blood 108: 1030- 
1036,2006. 

28. Zhang XB, Beard BC, Beebe K, Storer B, Humphries RK & Kiem HP. Differential effects of H0XB4 on 
nonhuman primate short- and long-term repopulating cells. PLoS Med 3: el 73-0687-0698, 2006. 

29. Argiropoulos B & Humphries RK. Hox genes in hematopoiesis and leukemogenesis. Oncogene 26: 6766- 
6776, 2007. 

30. Argiropoulos B, Yung E & Humphries RK. Unraveling the crucial roles of Meisi in leukemogenesis and normal 
hematopoiesis. Genes Dev 21 : 2845-2849, 2007. 

31. Cellot S, KrosI J, Chagraoui J, Meloche S, Humphries RK & Sauvageau G. Sustained in vitro trigger of self- 
renewal divisions in Hoxb4'"Pbxl"' hematopoietic stem cells. Exp Hematol 35: 802-816, 2007. 
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32. Heuser M, Argiropoulos B, Kuchenbauer F, Yung E, Piper J, Fung S, Schlenk RF, Dohner K, Hinrichsen T, 
Rudolph C, Schambach A, Baum C, Schlegelberger B, Dohner H, Ganser A & Humphries RK. MN1 
overexpression induces acute myeloid leukemia in mice and predicts ATRA resistance in patients with AML. 
Blood 110: 1639-1647,2007. 

33. Lu M, Glover CH, Tien AH, Humphries RK, Piret JM & Helgason CD. Involvement of tyrosine kinase signaling 
in maintaining murine embryonic stem cell functionality. Exp Hematol 35: 1293-1302, 2007. 

34. Ohta H*, Sekulovic S*, Bakovic S, Eaves CJ, Pineault N, Gasparetto M, Smith C, Sauvageau G & Humphries 
RK. Near-maximal expansion of hematopoietic stem cells In culture using NUP98-HOX fusions. Exp Hematol 
35: 817-830, 2007. ('Authors contributed equally to this study). 

35. Palmqvlst L, Pineault N, Wasslavik C & Humphries RK. Candidate genes for expansion and transfonnation of 
hematopoietic stem cells by NUP98-HOX fusion genes. PLoS One 2: e768 2007. 

36. Zhang XB, Schwartz JS, Humphries RK & Kiem HP. Effects of H0XB4 overexpression on ex vivo expansion 
and immortalization of hematopoietc cells from different species. Stem Cells 25: 2074-2081, 2007. 

37. Zhang XB, Beard BC, Trobridge GD, Wood BL, Sale GE, Sud R, Humphries RK & Kiem H-P. High incidence 
of leukemia after stem-cell gene therapy in large animals with a H0XB4-expressing vector. J Clin Invest (in 
press). 

38. Argiropoulos B, Palmqvlst L, Yung E, Kuchenbauer F, Heuser M, Sly LM, Wan A, Krystal G & Humphries RK. 
Linkage of Meis1 leukemogenic activity to multiple downstream effectors Including Trib2 and Cc/3. Exp 
Hematol (in press). 



NON-REFEREED PUBLICATIONS 

1. Eaves CJ, Humphries RK & Eaves AC. Marrow flask cultures - a system for examining early erythropoietic 
differentiation events. Blood Cells 5: 377-387, 1979. 

2. Bamett MJ, Sutherland HJ, Eaves AC, Hogge DE, Humphries RK, Klingemann H-G, Lansdorp PM, Phillips 
GL, Reece DE, Shepherd JD & Eaves CJ. Human hematopoietic stem cells in long-term culture: Quantitation 
and manipulation. Bone Marrow Transplant 7: 70 1991 . 

3. Eaves CJ, Cashman JD, Sutherland HJ, Otsuka T, Humphries RK, Hogge DE, Lansdorp PM & Eaves AC. 
Molecular analysis of primitive hematopoietic cell proliferation control mechanisms. Ann N Y Acad Sci 628: 
298-306, 1991. 

4. Eaves CJ, Sutherland HJ, Cashman JD, Otsuka T, Lansdorp PM, Humphries RK, Eaves AC & Hogge DE. 
Regulation of primitive human hematopoietic cells In long-term marrow culture. Semin Hematol 28: 126-131, 
1991. 

5. Turhan AG, Eaves CJ, Humphries RK, Phillips GL & Eaves AC. Reversing clonality in leukemia. SemIn 
Hematol 28: 5-8, 1991. 

6. Eaves CJ, Sutherland HJ, Udomsakdi C, Lansdorp PM, Szllvassy SJ, Fraser CC, Humphries RK, Bamett MJ, 
Phillips GL & Eaves AC. The human hematopoietic stem cell In vitro and In vivo. Blood Cells 18: 301-307, 
1992. 

7. Damen JE, Liu L, Wakao H, Miyajima A, Rosten P, Jefferson AB, Majerus PW, Krosl J, Humphries RK & 
Krystal G. The role of erythropoietin receptor-tyrosine phosphorylation in erythropoietin-induced proliferation. 
Leukemia 11:423-425, 1997. 

8. Sauvageau G & Humphries RK. Expression et fonction des genes Hox dans I'hematopolese normal et 
leucemique. Hematologies: 123-131, 1997. 
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9. Huber M, Helgason CD, Damen JE, Scheid M, Duronio V, Liu L, Ware MD, Humphries RK & Krystal G. The 
role of SHIP in growth factor induced signalling. Prog Biophys Mol Biol 71 : 423-434, 1999. 

10. Krystal G. Damen JE, Helgason CD, Huber M. Hughes MR, Kalesnikoff J, Lam V, Rosten P, Ware MD, Yew S 
& Humphries RK. SHIPS ahoy. IntJ Biochem Cell Biol 31: 1007-1010, 1999. 

1 1 . Buske C & Humphries RK. Homeobox genes in leukemogenesis. Int J Hematol 71 : 301 -308, 2000. 

12. Crow AR, Song S, Freedman J, Helgason CD, Humphries RK, Siminovitch KA & Lazarus AH. SHP up or SHIP 
out (Inside Blood). Blood 103: 1974 2004. 

13. Humphries RK. More complexity in MLL-associated leukemias (Inside Blood). Blood 103: 1566-1567, 2004. 

14. Sauvageau G, Iscove NN & Humphries RK. In vitro and in vivo expansion of hematopoietic stem cells. 
Oncogene 23: 7223-7232, 2004. 

15. Abramovich C & Humphries RK. Hox regulation of nonmal and leukemic hematopoietic stem cells. Curr Opin 
Hematol 12: 210-216, 2005. 

16. Abramovich C, Pineault N, Ohta H & Humphries RK. Hox genes: From leukemia to hematopoietic stem cell 
expansion. Ann N Y Acad Sci 1044: 109-1 16, 2005. 

17. Piret JM, Glover CH, Marin M, Chaudhry MAS, Eaves CJ, Bowen BD, Humphries K, Helgason CD & Bryan J. 
Investigations of murine embryonic stem cell maintenance by analyses of culture variables and gene 
expression profiling. In: Proceedings of the European Society for Animal Cell Culture Conference. Harrogate. 
UK. June .2005. 

18. Sekulovic S, Imren S & Humphries RK. High level in vitro expansion of murine hematopoietic stem ceils. In: 
Current Protocols in Stem Cell Bioloav . John Wiley & Sons lnc.,NJ., (in press) 
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1. Beslu N, KrosI J, Humphries K & Sauvageau G. Generating a more stable/potent H0XB4 protein for the 
expansion of HSCS. Exp Hematol 31 (Suppl. 1): 184, 2003. 

2. Brun ACM, BjOrnsson JM, Magnusson M, Nilsson E, Humphries RK & Karlsson S. HoxB4 KO leads to 
reduced expression of neighboring Hox-genes, but only a mild reduction of hematopoietic cellulairty and 
repopulating capacity. Blood 102: 342a, 2003. 

3. Deshpande A, Krause A, Cusan M, Rawat V, Kuchenbauer F, Wolf E, Hiddemann W, Humphries RK, 
Bohlander SK, Feuring-Buske M & Buske C. Expression of the leukemia-specific CALM-AF10 fusion gene in 
early hematopoietic progenitor causes aggressive bi-phenotypic acute leukemia in transplanted mice. German 
Society of Hematology and Oncology. Basel, Switzerland, October 4-8, 2003. 

4. Deshpande A, Krause A, Cusan M, Wolf E, Hiddemann W, Humphries RK, Bohlander S, Feuring-Buske M & 
Buske C. Expression of the leukemia-specific CALM-AF10 fusion gene in early hematopoietic progenitor cells 
causes aggressive bi-phenotypic acute leukemia in transplanted mice. Blood 102; 216a, 2003. 

5. Fisher C, Helgason C, Bodner C, Humphries K & Brock H. Targeted disruption of a mouse homologue of the 
Drosophila Polycomb Group gene Asx leads to bidirectional axial skeleton transformations and hematopoietic 
defects. British Society for Developmental Biology. University of Warwick, UK, April 8-1 1 , 2003. 

6. Gurevich RM, Apian PD & Humphries RK. The AML-associated fusion gene, NUP98-Topoisomerase I, 
induces potent leukemogenic effects. BC Cancer Agency Annual Conference, Vancouver, BC. November 28- 
29, 2003. 
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7. Humphries RK. Finding new avenues to promote expansion of primitive hematopoietic cells. Exp Hematol 31 
(Suppl. 1): 101,2003. 

8. Humphries RK. Hex transcription factors as an avenue to promote expansion of primitive hematopoietic cells. 
The 7th Tokyo International Symposium on Cord Blood Transplantation. Tokyo, Japan. October 11, 2003. 

9. Humphries RK. Moving towards gene therapy for sickle cell disease and Thalassemia. 2nd Annual Gene 
Therapy Symposium for Heart, Lung, and Blood Diseases. Sonoma, CA, November 20-21, 2003. 

10. Imren S, Fabry ME, Tang P, Westerman KA, Pawliuk R, Seculovic S, Nagel RL, Leboulch P, Eaves CJ & 
Humphries RK. Preferred intragenic integration with high-level erythroid expression of a lentiviral vector 
bearing an anti-sickling p-globin transgene in NOD/SCID mouse repopulating human cord blood cells. Blood 
102:250a, 2003. 

11. Imren S, Fabry ME, Tang P, Westerman KA, Sekulovic S. Pawliuk R, Nagel RL, Leboulch P, Eaves CJ & 
Humphries RK. Preferred intragenic integration with high-level erythroid expression of a lentiviral vector 
bearing an anti-sickling p-globin transgene in NOD/SCID mouse repopulating human cord blood cells. 2nd 
Annual Gene Therapy Symposium for Heart, Lung, and Blood Diseases. Sonoma, CA, November 20-21, 
2003. 

12. Imren 8, Westerman KA, Fabry ME, Pawliuk R, Tang P, Reid D, Nagel RL, Leboulch P, Humphries RK & 
Eaves CJ. High level and persistent expression of an anti-sickling p-globin gene after lentiviral-mediated 
transduction of human hematopoietic stem cells. Mol Ther 7; 8406, 2003. 

13. Jones S, Ruzanov P, MacAulay C, Lam W, Lonergan K, Lam S, Zuyderduyn 8, Schein J, Oveisi M, Varhoi R, 
Rusaw 8, Schnerch A, Khattra J, Thomson J, Humphries K, Eaves C, Ling V & Marra M. High-throughput 
serial analysis of gene expression profiling of cancers. AGBT & AM8, Marco Island, FL, February 5-8, 2003. 

14. KrosI J, Austin P, Humphries RK & Sauvageau G. Enhancing self-renewal of hemopoietic stem cells using a 
soluble recombinant TAT-H0XB4 protein. Blood 102: 94a, 2003. 

15. Lawrence HJ, Christensen JL, Fong S, Weissman IL & Humphries RK. Loss of expression of the Hoxa9 
homeobox gene impairs the proliferative potential of hematopoietic stem cells. Blood 102: 131a, 2003. 

16. Nicolini FE, Cashman JD, Humphries RK, Michallet M & Eaves CJ. NOD/SCID mice engineered to produce 
human il-3, gm-csf and steel factor show enhanced human granulopoiesis and decreased erythropoiesis, 
mobilization of human clonogenic progenitors and decreased maintenance of more primitive human cells. 
Exp Hematol 31 (Suppl. 1): 138, 2003. 

17. Palmqvist L, Bergh G, Abramovich C, Ohta H, Pineault N & Humphries RK. Gene expression profiling in 
hematopoietic cells expressing the AML/MDS associated NUP98-HOXD13 t(2;11) fusion gene. Blood 102: 
580a, 2003. 

18. Pineault N & Humphries K. A novel in vitro model demonstrating the potent transforming and differentiation 
inhibitory activity of the NUP98-HOXD13 fusion gene and its leukemogenic cooperativity with Meis1. Exp 
Hematol 31 (Suppl. 1): 140, 2003. 

19. Pineault N, Ohta H, Abramovich C & Humphries K. High potency of NUP98-Abd-B Hox fusion proteins to 
sustain in vitro growth of transplantable preleukemic cells that can be converted into AML-inducing cells. 
Blood 102: 171a, 2003. 

20. Rawat V, Cusan M, Deshpande A, Hiddemann W, Bohlander SK, Humphries RK, Feuring-Buske M & Buske 
C. Ectopic expression of the CDX2 homeobox gene is the key leukemogenic in a mouse model of ETV6- 
CDX2 positive acute myeloid leukemia (AML): a novel mechanism for ETV6-associated human 
leukemogenesis. German Society of Hematology and Oncology. Basel, Swizterland, October 4-8, 2003. 
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21. Rawat VPS, Cusan M, Deshpande A, Hiddemann W, Humphries RK, Bohlander SK, Feuring-Buske M & 
Buske C. Ectopic expression of the caudal-related homeobox gene CDX2 is the transforming event in a 
mouse model of t(12;13)(p13;q12) acute myeloid leui<emia (AiVIL). Blood 102: 171a, 2003. 

22. Schnerch A, Asano J, Chan S, Khattra J, OveisI M, Pleasance E, Ruzanov P, Varhol R, Vatcher G, 
Zuyderduyn S, Eaves CJ, Humphries K, Thomson JA, Jones S & Marra M. Global gene expression profiling in 
murine and human embryonic stem cells using sage and affymetrix genechips. Sage Conference 2003, 
Amsterdam, Holland, January 17-19, 2003. 

23. Zhang X-B, Neff T, Humphries RK & Kiem H-P. Retroviral overexpression of human HoxB4 confers an ex vivo 
growth advantage to CD34^ cells from dogs, baboons, macaques and humans. Blood 102: 5693, 2003. 

24. Bakovic S, Ohta H, Cavilla B, Sauvageau G, Eaves CJ & Humphries RK. Enhanced repopulation of minimally 
conditioned mice using ex-vivo expanded H0XB4-transduced hematopoietic stem cells (HSC). Stem Cell 
Annual General Meeting. Montreal, Quebec, November 2004. 

25. Bakovic S, Ohta H, Sauvageau G, Eaves CJ & Humphries RK. Enhanced repopulation of sublethally 
conditioned mice using ex-vivo expanded H0XB4-transduced hematopoietic stem cells (HSC). Exp Hematol 
32(Suppl. 1):36, 2004. 

26. Cellot S, KrosI J, Humphries K & Sauvageau G. Revealing the interplay of extrinsic versus intrinsic regulators 
of self-renewal in Hoxb4-transduced HSCs. Blood 104: 108a, 2004. 

27. Deshpande A, Krause A, Cusan M, Wolf E, Hiddemann W, Humphries RK, Bohlander SK, Feuring-Buske M & 
Buske C. Expression of the leukemia specific CALM-AF10 fusion gene in early hematopoietic cells causes 
acute bi-phenotypic leukemia in mice. Exp Hematol 32 (Suppl. 1): 94, 2004. 

28. Fisher C, Humphries K & Brock H. Genetic interaction between the Polycomb Group gene M33 and the ETP 
Group gene Asx11 in mice. Society for Developmental Biology (Northwest Chapter). Friday Harbor, 
Washington. March 18-20, 2004. 

29. Gurevich RM, Apian PD & Humphries RK. Functional dissections of the NUP98-TOP1 fusion gene: 
overlapping and unique features with NLIP98-HOX fusion genes. Exp Hematol 32 (Suppl. 1): 69, 2004. 

30. Gurevich RM, Apian PD & Humphries RK. Generation of a pre-leukemic, transplantable cell line from the 
AML-associated NUP98-TOP1 fusion gene as a new model to test potential collaborating genes. Blood 104: 
543a, 2004. 

31. Gurevich RM, Apian PD & Humphries RK. The AML-associated NUP98-TOP1 fusion gene has potent 
leukemogenic activities independent of its isomerase function. Keystone Symposia. Hematopoiesis (D2) 
Meeting. Tahoe City, CA. March 12-17, 2004. 

32. Hirose K, Pineault N & Humphries RK. The leukemogenic potential of the NUP98-PMX1 fusion protein is 
independent of the known binding properties of PMX1 to the serum response factor and the serum response 
element and requires the NUP98 sequences. Blood 104: 543a, 2004. 

33. KrosI G, Giard MP, KrosI J, Humphries RK, Sauvageau G & Roy DC. Recombinant TAT-H0XB4 protein 
promotes ex vivo expansion of primitive human hematopoietic cells. Blood 104: 780a, 2004. 

34. Lawrence HJ, Ferrell CM, Dorsam ST, Ohta H, Humphries RK, Derynck MK, Haqq C & Largman C. Activation 
of stem-cell specific genes by H0XA9 and HOXA10 homeodomain proteins in CD34+ human cord blood cells. 
Blood 104: 881a, 2004. 

35. Ohta H, Bakovic S, Pineault N, Abramovich C, Sauvageau G & Humphries RK. Extensive in vitro expansion of 
hematopoietic stem cells by NUP98-Hox fusion genes. Exp Hematol 32 (Suppl. 1): 36, 2004. 

36. Ohta H, Bakovic S, Pineault N, Sauvageau G & Humphries RK. Multi-log clonal ex-vivo expansion of long tenn 
lympho-myeloid hematopoietic stem cells by Nup98-Hox fusion genes. Blood 104: 47a, 2004. 
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37. Palmqvist L, Pineault N & Humphries RK. Redundant leukemogenicity of NUP98-Hox fusion genes correlates 
with gene expression cinanges in primary murine bm cells consistent with common key target genes. Exp 
Hematol 32 (Suppl. 1): 33, 2004. 

38. Palmqvist L, Pineault N, Argiropoulos B, Wan A & Humphries RK. FLT3 expression is increased by IVIEISI 
and collaborates with NUP98-HOX fusion genes in the induction of acute myeloid leukemia. Blood 104: 699a, 
2004. 

39. Palmqvist L, Pineault N, Rosten P & Humphries RK. Redundant ieukemogenicity of NUP98-HOX fusion genes 
in primary murine bone marrow cells correlates with gene expression changes consistent with common key 
target genes. Blood 104: 321a, 2004. 

40. Rawat VPS, Cusan M, Deshpande A, Hiddemann W, Humphries RK, Bohlander SK & Feuring-Buske M. 
Ectopic expression of the caudal-related homeobox gene CDX2 Is the transforming event In a mouse model of 
(T12;13)(P13;Q12) acute myeloid leukemia (AML). Exp Hematoi 32 (Suppl. 1): 47, 2004. 

41. Rawat VPS, Naidu VM, SchessI C, Cusan M, Humphries RK, Lunch JP, Hiddemann W, Feuring-Buske M & 
Buske C. The oncogenic potential of the homeobox gene Cdx2 is depending on the MAPK pathway and can 
be antagonized by the MEK1/2 inhibitor PD98059 in a mouse model of t(12;13)(p13;q12) positive AlVlL. Blood 
104: 545a, 2004. 

42. Abramovich C & Humphries RK. Establishment of transplantable preleukemic myeloid lines that can be 
converted into AML-inducing ceils. Joint CSTM Scientific Conference 2005. Banff, Alberta, April 21-24, 2005. 

43. Bakovic S, Ohta H, Eaves C & Humphries K. High level polyclonal hematopoietic reconstitution of non- 
myeloablated mice with H0XB4-expanded stem cells. Exp Hematol 33 (Suppl. 1): 48, 2005. 

44. Gurevich RM, Rosten PM, Stocking C & Humphries RK. Retroviral integration site analysis identifies ICSBP as 
a collaborating tumor suppressor gene in NUP98-TOP1 induced leukemia. Exp Hematol 33: 55, 
2005.(submitted) 

45. Imren S, Sauvageau G, Eaves CJ & Humphries RK. H0XB4 overexpression promotes a significant net 
expansion of human hematopoietic cells in extended cultures. 34th Annual Scientific Meeting of the 
International Society for Experimental Hematology, Glasgow, Scotland, July 30-August 2, Exp Hematol 33 
(Suppl. 1): 63, 2005. 

46. KrosI G, Glard M-P, KrosI J, Humphries RK, Sauvageau G & Roy DC. Human hematopoietic stem cells can 
be expanded ex vivo using recombinant TAT-H0XB4 protein. 2005 Tandem BMT Keystone Meeting, 
Keystone, Colorado, February 10-14 2005. 

47. Lu M, Glover C, Humphries K, Piret JM & Helgason C. A Functional role of c-kit in undifferentiated murine 
embryonic stem ceils. Stem Cell Network AGM, Calgary, AB, November 22-25, 2005. 

48. Ohta H, Bakovic S, Pineault N, Sauvageau G & Humphries RK. Multi-log clonal ex-vivo expansion of long 
temn lympho-myeloid hematopoietic stem cells by Nup98-Hox fusion genes. Keystone Symposia on Molecular 
Regulation of Stem Cells. Banff, Alberta, February 10-15 2005. 

49. Sekulovic 8, Bakovic S, Ohta H, Sauvageau G, Eaves C & Humphries K. A NUP98-HOX fusion gene 
containing only the homeodomain of HOXA10 stimulates very large expansions of hematopoietic stem cells in 
culture. Exp Hematoi 33 (Suppl. 1): 63, 2005. 

50. Argiropoulos B, Palmqvist L, Kuchenbauer F & Humphries RK. Meisi collaborates with NUP98-Hox fusion to 
induce AML through Flt3-dependent and independent pathways. Exp Hematol 2006. 

51 . Bakovic S, Rosten P, Eaves CJ & Humphries RK. Ex-vivo expansion of hematopoietic stem cells (HSC) using 
HoxB4 to achieve polyclonal reconstitution and therapy of murine beta thalassemia with non-myeloablative 
conditioning. Exp Hematol 2006. 
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52. Bakovic S, Rosten PM, Eaves CJ & Humphries K. Therapeutic effect of HOXB4-expanded stem ceils in mice 
witli beta thaiassemia given a non-myeloablative conditionaing regimen. Biood 2006. 

53. Heuser M, Argiropouios B, Krauter J, Schambacli A, von Neuhoff N, Baum C, Schiegelberger B, Ganser A & 
Humphries RK. Identification of MN1 as a candidate oncogene in hematopoiesis. 35tli Annual Scientific 
Meeting of the international Society for Experimental Hematology, IVIinneapolis, IVIinnesota, September 27-30, 
2006. 

54. Argiropouios B, Palmqvist L, Yung E, Goh S-L, Featherstone M & Humphries RK. A novel engineered 
dominant silencing fonn of mels1 suppresses hox-medlated acute myeloid leukemia. Exp Hematol 2007. 

55. Argiropouios B, Yung E, Palmqvist L & Humphries RK. Novel meis1 target genes: Insights on molecular 
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